Abstract. At least two pheromones exist in female house mouse urine that elicit 70-kHz ultrasonic mating vocalizations from males: (1) a potent albeit ephemeral pheromone found in freshly voided urine which disappears within 15-18 h and (2) a more persistent, but less potent pheromone that remains for at least 30 days. Three experiments examined whether male responsiveness to the ephemeral pheromone and its loss in aged urine were due to volatility or oxidation. Experiment 1 demonstrated that both sexually experienced and inexperienced males must physically contact fresh urine before vocalizing. Experiment 2 indicated that storing freshly voided urine in an air-tight syringe does not attenuate the loss of the ephemeral pheromone. Experiment 3 demonstrated that the loss of activity of the ephemeral pheromone can be prevented with either -mercaptoethanol or dithiotreitol. Thus, the ephemeral pheromone is non-volatile and appears to be degraded by oxidation.
pointed out many years ago that pheromones subserving different functions can be expected to exhibit different degrees of persistence. For example, an alarm signal to warn conspecifics of impending danger must fade quickly in order to minimize the period of heightened arousal. In contrast, trail substances and territorial marks must persist longer in order to be effective.
Pheromone persistence is generally thought to be mediated by two physical mechanisms: (1) volatility and/or (2) degradation. In the experiments that follow we examine which of these two mechanisms best accounts for the rapid loss of activity in an ephemeral urinary pheromone of female house mice, Mus musculus.
Relatively little is known about the mechanisms regulating the persistence of mammalian pheromones. Perhaps one reason is that a number of important rodent pheromones are known to be of low volatility (Vandenbergh et al. 1976; Marchlewska-Koj 1977 , 1983 Evans et al. 1978; Johns et al. 1978; Nyby et al. 1979; Singer et al. 1986) . A finding of low volatility suggests that such pheromones should be relatively persistent.
Indeed, some mammalian chemosignals do persist for long periods. For example, the urinary pheromones of group-housed female mice that delay female puberty (Coppola & Vandenbergh 1985) and of pregnant and lactating female mice that accelerate female puberty (Drickamer 1986) both retain pheromonal activity after 5-7 days of air exposure. In addition, the urinary pheromone of female mice that reduces inter-male aggression (Evans et al. 1978 ) and of male mice that accelerates female puberty (Drickamer 1986) both persisted after 7 days of ageing. Furthermore, the pheromone of female mice that elicits courtship/ mating vocalizations from males persists after 30 days of ageing (Nyby & Zakeski 1980) . Even more impressive, the pheromones in female hamster flank marks and vaginal marks persist for up to 45 and 100 days, respectively (Johnston & Schmidt 1979) . These pheromones are likely to persist because the important constituents are molecularly stable and of low volatility.
In contrast, some mammalian pheromones are short-lived. For example, male attraction to the urine of oestrous females disappears within 24 h of being voided in rats (Lydell & Doty 1972) and within ‡To whom all correspondence should be addressed.
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